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The invention disclosed in this document resulted from 
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programs of the National Aeronautics and Space Administration, 
The invention is owhed by NASA and is therefore available for 
licensing in accordance with the NASA Patent Licensing Regu- 
lation (14 Code of Federal  Regulations 1245.200), 
To encourage commercial utilization of NASA-owned inven- 
tions, it is NASA policy to grant nonexclusive, royalty-free, 
revocable licenses to any company o r  individual desiring to use 
the invention while the patent application is pending in the U. S. 
Patent Office and within a specified period, presently two years, 
- after issuance of the patent to NASA, If commercial use of the 
invention does not occur during this period, NASA may grant a 
limited exclusive, royalty-free license thereby adding an incen- 
tive to further encourage commercial development, Any company 
desiring to make, use, o r  sel l  this invention is encouraged to 
obtain a royalty-free license from NASA. 
Address inquiries and a l l  requests for licenses to Assistant 
General Counsel for Patent Matters, Code GP-1, National 
Aeronautics and Space Administration, Washington DC 20546. 
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ORIGIN OF IkVENTION 
--- 
The invention described herein was made in 
the performance of work ur,der a NASA contract ar'd is 
subject to the provisions of Section 305 of 'the 
5 i~ational Aeronautics and Space Act of 1958, Pubiic 
Law 85-568 (72 Stat. 435; 42 USC 2457). 
CROSS-REFERENCE TO RELATED APPLICATION 
The present application is a continuation- 
in-part of Application Serial No. 448,899, filed 
10 April 16, 1965. 
BACKGROUND OF THE INVENTION 
1. Field of the Invention: 
The present invention generally relates to 
data storage systems and, more particularly, to an 
i5 improved data storage system in which data is handied 
r e c e i v e d  from t h e  v a r l o u s  s o u r c e s  i s  g r e a t e ~  tinan t h e  
rare  a t  which d a t a  c a n  b e  s u p p l i e d  t o  t h e  u t i l i z a t i o n  
u n i t ,  a aata  s t o r i n g  d e v i c e ,  g e n e r a l l y  r e f e r r e d  t o  a s  
a b u f f e r ,  i s  employed. The b u f f e r  t e m p o r a r i l y  s t o r e s  
5 t h e  d a t a ,  r e c e i v e d  from t n e  s o u r c e s ,  u n t i l  it can h e  
s u p p l i e d  t o  t h e  u t i l i z a t i o n  u n i t .  S i n c e  any  b u f f e r  
h a s  a f i n i t e  s t o r a g e  c a p a c i t y ,  i f  t h e  d i f f e r e n c e  between 
t h e  r a t e  a t  which d a t a  c a n  be  s u p p l i e d  t o  t h e  u t i l i z a t i o n  
u n i t  and  t h e  r a t e  o r  ra tes  a t  which d a t a  may b e  r e c e i v e d  
10  f rom t h e  v a r i o u s  s o u r c e s  i s  q u i t e  Great, t h e  b u f f e r  nay  
o v e r f l o w  w i t h  d a t a  r e c e i v e d  from t h e  s o u r c e s ,  u n l e s s  
some s p e c i a l  d a t a  h a n d l i n g  t e c h n i q u e  i s  employed t o  
p r e v e n t  s u c h  o v e r f l o w  f rom o c c u r r i n g .  
I n  cases i n  which t h e  v a r i o u s  s o u r c e s ,  which  
1 5  s u p p l y  t h e  d a t a ,  may be  o f  d i f f e r e n t  d e g r e e s  o f  s i g n i -  
f i c a n c e  and  may s u p p l y  t h e  d a t a  a t  d i f f e r e n t  r a t e s  
, 
u n d e r  d i f f e r e n t  c o n d i t i o n s ,  it i s  i m p o r t a n t  t h a t  t h e  
employed d a t a  h a n d l i n g  t e c h n i q u e  t a k e  i n t o  a c c o u n t  
t h e s e  f a c t o r s  t o  i n s u r e  t h a t  a t  any g i v e n  t i m e  t h e  
20 s p a c e  which i s  a v a i l a b l e  i n  t h e  b u f f e r  b e  a v a i l a b l e  f o r  
s t o r i n g  d a t a  r e c e i v e d  f rom t h e  more s i g n i f i c a n t  o r  
i m p o r t a n t  s o u r c e s ,  o r  d a t a  f rom a less  s i g n i f i c a n t  
s o u r c e  f rom which v e r y  l i t t l e  d a t a  h a s  been  r e c e i v e d ,  
It  had  been  d i s c o v e r e d  t h a t  a p r e f e r r e d  d a t a  h a n c l i n g  
2 5 t e c h n i q u e  i s  one  which  c o n t r o l s  t h e  s t o r a g e  o f  d a t a  
i n  t h e  b u f f e r  as a f u n c t i o n  o f  t h e  a v a i l a b l e  b u f f e r  
s p a c e ,  t h e  d e g r e e  o f  s i g n i f i c a n c e  o f  t he  s o u r c e  which 
i s  s u p p l y i n g  t h e  d a t a ,  ano t h e  amount o f  dara from t h e  
p a r t i c u l a r  s o u r c e  which i s  a l r e a d y  i n  t h e  buffer, 
a w a i t i n g  i t s  u s e  by t h e  u t i l i z a t i o n  u n i t .  Such a  
~ e c h n i q u e  h a s  been  found  t o  b e  p a r t i c u l a r l y  u s e f u l  
5 i n  s p a c e  e x p l o r a t i o n  s y s t e m s  i n  which d a t a ,  whicn  nay 
b e  r e c e i v e d  from a p l u r a l i t y  of s o u r c e s ,  such as 
These and other objects of the ~rescnt 
invention are achieved by providing a data handling 
system which includcs several arrangements for peneratinp 
several different sipnals, eacn time data is received 
5 from any of the sources. These signals areacombined 
in a unique novel manner to provide an indication 
whether the data from the source should be stored in 
the buffer, for subsequent supply to a utilization unit, 
The data handling system'includes one 
10 arrangement which provides a signal which is directly 
related to the availability of space in the buffer for 
storing data, which may be received from any of the 
sources. Thus, this signal may be thought of as the 
space-availability-indicating signai. The data handling 
15 system also includes a second arrangement which provides 
a signal, indicating the degree of significance of the 
source from which the data is received. The source's 
degree of significance is in relation to the degrees of 
significance of the other sources, from which data may 
20 be received. Such a signal may be thought of as 
representing a source-significance-indicating sisnal. 
A third arrangement, incorporated in the data handling 
system, provides a separate signal for each of the 
sources, indicating the amount of data from the 
25 particular source which is temporarily stored in the 
buffer and which awaits transmission or supply to eke 
utilization unit. The iater signal may be referrec TO 
as the stored-data-indicating signal. 
I n  a c c o r d a n c e  w i - c h  t h e  t e a c h i n ~ s  of t n e  
p r e s e n t  i n v e n t i o n ,  t h e  t h r e e  s i g n a l s ,  g e n e r a t e d  i n  
rhe s y s t e m  are  u t i l i z e d  t o  de re r rn ine  whether data 
r e c e i v e d  f rom any o f  tile s o u r c e s  s h o u l d  be store6 I n  
5 t h e  b u f f e r .  A s  w i i l  b e  a p p a r e n t  f rom t h e  f o i i o i r l n ~  
d e s c r i p t i o n ,  s u c h  a aata h a n d l i n g  s y s t e m  c o n t r o l s  
t h e  s t o r a g e  o f  d a t a  i n  t h e  b u f f e r  s o  t h a t ,  u n d e r  
c e r t a i n  c o n d i t i o n s  which may e x i s t ,  o n l y  d a t a  r e c e i v e d  
f rom t h e  more s i g n i f i c a n t  s o u r c e s  c a n  b e  e n t e r e d  i n t o  
R e f e r e n c e  i s  now made to F i g u r e  1 w h e r e i n  
b l o c k  1 0  d e s i g n a t e s  a b u f f e r  to whlcn d a t a  f rom a 
p l u r a l i t y  o f  s o u r c e s  may be s u p p l i e d  f o r  ternporaFy 
5 s t o r a g e  and  f o r  s u b s e q u e n t  s u p p l y  o r  t r a n s m i s s i o n  t o  
a u t i l i z a t i o n  u n i t  1 5 .  F o r  e x p l a n a r o r y  p u r p o s e s ,  t h e  
number of s o u r c e s  i s  l i m i t e d  t o  t h r e e ,  t h e  t h r e e  b e i n g  
d e s i g n a t e d  S i ,  S2 and S3. Data i s  assumed to b e  
s t o r e d  o r  w r i t t e n  i n t o  b u f f e r  1 0  t f i rough a b u f f e r  i n p u t  
1 0  u n i t  1 6 ,  w h i l e  d a t a  i s  r e a d  o u t  f rom t h e  b u f f e r  10 i n t o  
a b u f f e r  o u t p u t  u n i t  1 7  which i s  shown c o n n e c t e d  t o  t h e  
u t i l i z a t i o n  u n i t  1 5 .  A Wr i t e /Read  c o n t r o l  u n i t  2 0  i s  
c o n n e c t e d  t o  t h e  b u f f e r  t o  c o n t r o l  i t s  Read o r  Write 
s e q u e n t i a l l y  l o a d s  t h e  d a t a ,  r e c e i v e d  t h e r e f r o m  i n t o  
a n  i n p u t  r e g i s t e r  24.  The d a t a  i s  e n t e r e d  i n t o  a d a t a  
f i e l d  o f  t h e  r e g i s t e r  2 4  w h i l e  a number,  i d e n t i f y i n g  
t h e  s o u r c e  s u p p l y i n g  t h e  d a t a ,  i s  e n t e r e d  i n t o  a s o u r c e  
number f i e l d  o f  r e g i s t e r  24. The o u t p u t  o f  r e g i s t e r  2 4  
i s  d i r e c t l y  c o n n e c t e d  t o  t h e  b u f f e r  i n p u t  u n i t  16. The 
d a t a ,  l o a d e d  i n  t h e  d a t a  f i e l d  o f  t h e  r e g i s t e r  2 4 ,  ~ a y  
2s be  t h o u g h t  o f  as a m u l t i b i t  word ,  s t o r a b l e  i n  a separate 
word l o c a t i o n  o r  c e l l  i n  t h e  b u f f e r .  
In accordance wi-th the teachincs of rke 
present invention, the data received from any of the 
sources and which is loaded into the buffer i n ~ ~ ~ t  
unit i6 is not stored or written into the buffer 
5 unless a Write signal is supplied to the control unit 
ita handling system of the present invention, 20 by the de 
designated in Figure i by numeral 30. Data is read out 
from the buffer 10 whenever a Read signal is supplied 
to unit 20 by the utilization unit 15. The buffer 10 
system 30 of the present invention in detail, it should 
be pointed out, that the input unit 22 inrerrogates the 
15 vario,us sources at a rate independent of the rate of 
transmission of data from the buffer to the utilization 
unit 15. The rate of interrogation is nade dependent on 
the maximum expected rate at which the various sources 
may be supplying meaningful data. It should further be 
20 pointed out, that the rate at which data is read o ~ t  
from the buffer 10 to the utilization 15 is independent 
A s  p r e v i o u s l y  ;3ointed o u t ,  t n e  systr~ of t h e  
p r e s e n t  i n v e n t i o n  i n c l u d e s  a n  a r r a n g e m e n t  which  i s  
d e s i g n e d  t o  provide a s p 2 c e - a v a i l a b i l i t y - i n d i c a d d t i n ?  
s i g n a l .  T h i s  a r r a n c ~ e m e n t  may i n c l u d e  a n  u?/doxn c o u n t e r  
5 32  whose o u t p u t  is c o n n e c t e d  t o  a  D/A c o n v e r t e r  3 4 .  The 
two i n p u t  t e r m i n a l s  of s u c h  a n  up/down c o u n t e r  3 2 ,  which 
are g e n e r a l l y  d e s i g n a t e d  as t h e  Up and Down i n p u t s  a r e  
assumed t o  b e  c o n n e c t e d  t o  t h e  Read and  Write i n p u t  
l i n e s  o f  u n i t  2 0 ,  r e s p e c t i v e l y .  The f u n c t i o n  o f  t h e  
1 0  c o u n t e r  32 i s  t o  p r o v i d e  a r u n n i n g - c o u n t  o f  t h e  a v a i l a b l e  
s p a c e  i n  t h e  b u f f e r .  The maximum c o u n t  o f  
32 may c o r r e s p o n d  t o  t h e  maximum number o f  
o r  l o c a t i o n s  i n  t h e  b u f f e r  1 0 .  
t h e  c o u n t e r  
s t o r a g e  ce l l s  
Assuming t h a t  i n i t i a l l y  t h e  c o u n t e r  i s  se t  t o  
1 5  i t s  maximum c o u n t ,  e a c h  t i m e  d a t a  o r  a word i s  w r i t t e n  
i n t o  one  of t h e  b u f f e r ' s  c e l l s ,  t h e  c o u n t  i n  t h e  c o u n t e r  
32 i s  dec remen ted  by o n e ,  by s u p p l y i n i  it w i t h  a Down 
i n p u t .  On t h e  o t h e r  h a n d ,  e a c h  t i m e  d a t a  i s  r e a d o u t  
f rom o n e  o f  t h e  c e l l s ,  t h e  c o u n t  i n  t h e  c o u n t e r  32 i s  
2 0 i n c r e m e n t e d  by one  by p r o v i d i n g  it w i t h  a n  Up i n 2 u t  
c o u n t e r  32 r e p r e s e n t s  t h e  a v a i l a b l e  c e l l s  i n  t h e  b u f f e r  
f o r  d a t a  s t o r a g e .  Assuming f o r  example  a b u f f e r  w i t h  
o n e  t h o u s a n d  (1000)  l o c a t i o n s ,  a n  up/down c o u n t e r  w i t h  
2 5 a maximum c o u n t  o f  1000 i s  u s e d ,  s o  t h a t  wnen t h e  b u f f e r  
As shown, the output of the counter 5 2  is 
su9plied to the d / k  convsrter 34 which converrs the 
d i g i t a l  o u t p u t  of ti le ccunrer  and provides a r~hateC 
anzlog signal whose amplitude is analogous and directly 
5 related to the availability of the cells or storage 
* .  
space ir~ the buffer for data storage. As shown, tke 
output of the converter 34 is supplied to an analog 
function generator 36 whose output represents the 
space-availability-indicating signal. 
10 Figures 2 and 3 to which reference is made 
herein are simple diagrams of two different functional 
relationships between the amplitudes of the icput and 
output of the function generator 36. In Figure 2 ,  the 
amplitude of output of the generator 36 is linearly 
15 and directly related ro the amplitude of the input 
thereof as represented by the straight line 38. On the 
other hand in Figure 3 the amplitude of the output of 
the generator 36 is directly related to the amplitude 
of its input in other than a linear relationship, as 
20 represented by line 39. In either case, however, it 
is apparent that the amplitude of the output of the 
generator 36, which represents the space-availability- 
indicating signal is directly related to the availability 
of space in the buffer 10. 
2 5 As previously pointed out, the data handling 
system 30 includes an arrangement which provides si~nals 
- 10 - 
,-IS a function of the decrees  of significance of ?l ie  
various sources, such as Si-S3. Such ari arran-ei-:en: 
may include a resistor 40, connected between a source 
~f positive potential, such as + V  ana grouEc. 'Jario~s 
5 t & l s  of the resistor are co~~nected to a cornnuzator 12 
whose output is connected to dn analog multiplier 4 4 .  
Each of the taps of resistor 40 is related to a 
different one of the sources. 
Assuming that S1 is the most significant 
lo source, 52 the next most significant source and S 3  
the least significant source, the tap connected to 
the top of the resistor at potential +V nay be sss~ned 
to be associated with the most significant source Sl, 
while the tap connected at a potential +V/2 is assumed 
15 to be associated with S2 and the tap at a point in 
the resistor 40 where the potential is +V/4 is assuxed 
to be associated with the soupce S3. The co~m~utator 
42 operates in synchronization with the input unit 22. 
Consequently, the potential of the output of commutator 
20 42 which is supplied to the analog multiplier 44, and 
which represents the source-significance-indicating 
signal depends on the particular source, whose data 
U 5 / 2 C ;  
As shown in Figare 1, the ourputs of t k e  
analog function generator 36 and the co~arnutnTor 42, 
which represents the spdce-availability-indicating 
signal and the source-significance-indicating signcl, 
5 respectively, are nultipiied by the analog multiplier 
44, whose output, representing a product siznal, is 
supplied to one input of an anaiog comparator 46. 
The otner input of com2arator 46 is supplied  fro^^ a 
commutator 48, which operates in synchronism with the 
10 input unit 22 and commutator 42. 
Basically, ~ n e  output of comxutator 48 
represents the stored-data-indica-king signal.' As 
shown in Figure 1, for the three source arrangement, 
the data handling system 30 may include three u?/down 
15 counters designated 51, 52 and 53, whose outputs are 
respectively supplied to D/A converters 61, 62 and 63. 
The out?uts of the latter-mentioned D/A converters 
are supplied to the commutator 48 which operates in 
synchronism with input unit 22 and commutator 42. i~ 
20 The function of each of counters 51-53 is 
to store a count, which represents the amount of data 
which is in the buffer 10 which was received from the 
Lt 
i c f / 2 i i l  
of data in the buffer t,rhLch was received f rorn ,Ci arid 
which awaits to be supplied to unit 15. Sirniidrly, 
the counts in counters 52 and 53 represent the 
anounts of data, or the number of words of data, froc 
sources S2 and 5 3  respectlveiy, which are in the buffer. 
Each D/A converter, such as 61, merely converts -the 
count in its associated counter into an analog signal. 
I?- inus, the am?iitudes of the outputs of converters 61-63 
represent, in analog form, the a~ounts of data or words 
10 in buffer 10 from S1-S3  respectiveiy, which await TO 
be transmitted to unit i5. 
The count in eacn of counters 51-53 fs 
incremented by one when data from its associated 
source is stored or written into the buffer, while 
15 it is decremented by one when data or a word in 
buffer 1 0 ,  which was received from its associated 
source, is read out and transmitted to the utilization 
unit 15. As shown, the system 3 0  includes source- 
r 2- inus, f o r  exam~le, i f  t h e  d a t a  i n  t I - ~ c  re ; - is ter  
2 4  i s  f r o r ,  s o u r c e  S2 and a d e t e r m i n a t i o n  I s  nadc t o  
s t o r e  o r  w r i t e  t h e  dara i n t o  t h e  b u f f e r  1 0 ,  -eke sohrce 
number d e c o d e r  7 1  inc re r i - , cn~s  t h e  c o u n t  i n  counyc? 5 2 ,  
a s s o c i a t e d  w i t h  S 2 ,  t h e r e b y  i n d i c a t i n g  a n  i n c r e ~ s e  in 
t h e  amount o f  d a t a  f rom S2 i n  t h e  b u f f e r  1 0 .  Li;kewlse,  
t h e  s o u r c e  number d e c o d e r  7 2  r e s p o n d s  t o  t h e  s o u r c e  
n u n b e r  i n  t h e  b u f f e r  o u t p u t  u n i t  1 7 .  C o n s e q u e n t l y ,  e a c h  
t i m e  d a t a  i s  r e a d  o u t  f rom t h e  b u f z e r  1 0 ,  f o ~  s u p p l y  t o  
1 G  t n e  u t i l i z a t i o n  u n i t  1 5 ,  t h e  s o u r c e  number i s  d e c o ~ e d  
and  t h e  c o u n t e r ,  a s s o c i a t e d  w i t h  t h e  p a r t i c u l a r  s o u r c e  
whose d a t a  has j u s t  b e e n  r e a d  o u t  f rom t h e  b u f f e r  l a ,  
i s  Cecremented  by one  t o  i n d i c a t e  a d e c r e a s e  i n  t h e  
amount o f  d a t a  f rom t h e  p a r t i c u l a r  s o u r c e  i n  t h e  b u f f e r  iO. 
1 5  I n  a c c o r d a n c e  w i t h  t h e  t e a c h i n g s  o f  t h e  p r e s e n t  
i n v e n t i o n ,  t h e  a n a l o g  c o m p a r a t o r  4 6  p r o v i d e s  a  Xri te 
s i g n a l  t o  t h e  Wr i t e /Read  c o n t r o l  u n i t  2 0  t o  e n a b l e  t h e  
w r i t i n g  o r  s t o r i n g  o f  t h e  d a t a ,  which i s  i n  t h e  b u f f e r  
i n p u t  u n i t  1 6 ,  o n l y  when t h e  a m p l i t u d e  o f  t h e  p r o d u c t  
2 G s i g n a l ,  r e p r e s e n t i n g  tF.e o u t p u t  o f  t h e  a n a l o g  m u l t i ? l L e r  
4 4  i s  e q u a l  t o  o r  e x c e e d s  t h e  a m p l i t u d e  o f  t h e  s t o r e d -  
d a t a - i n d i c a t i n g  s i g n a i ,  s u p p l i e d  by t h e  commutator  49. 
!a 
T n a t  i s ,  i n  a c c o r d a n c e  w i t h  t h e  t e a c h i n g s  o f  t h e  p r e s e n t  
r; lan t h e  storca-data-indicating s i p n a i ,  the i a r t c r  
r e 2 z 5 e s e n t i n g  t h e  amount o? d d t a  from t h e  2ar~lc~iar 
. . 
s o u r c e  which  i s  a i reaay i n  the b u f f e r  10, ~ B W E L L ~ L T ~ ~  
t r a n s m i s s i o n  t o  t h e  u ~ i l i z d r i o n  u n i t  1 5 .  Tnus, -LA2e 
5 s t o r i n g  o f  d a t a  i n  t h e  b u f f e r  i s  a f u n c t i o n  of the 
a v a i l a b i l i ~ y  o f  s p a c e  i n  the b u f f e r ,  t h e  d e g r e s  o f  
s i g n i f i c a n c e  of t h e  s o u r c e  s u p p l y i n g  t h e  d a t a ,  i n  
r e l a t i o n  t o  t h e  d e g r e e s  of s i g n i f i c a n c e  o f  t h e  o t h e ~  
s o u r c e s ,  and  t h e  amount of d a t a  f rom t h e  p a r t i c u i a r  
1 0  s o u r c e  which  i s  a l r e a d y  i n  t h e  b u f f e r .  
a m p l i t u d e  o f  t h e  s p a c e - a v a i l a b i l i t y - i r ~ d i c a t i n g  s i q n a l  
s i p n a i  i s  o u l t e  n i e n  e v e n  Tnouen -cne a e e r e e  
1 5  f i c a n c e  o f  t h e  s o u r c e  may be  iow. C o n s e q u e n t l y ,  u n 2 e s s  
a v e r y  l a r g e  amount of  data f rom t h e    articular soGrce  
i s  a l r e a d y  i n  t h e  b u f f e r ,  a w a i t i n g  t r a n s m i s s i o n ,  t h e  
b u f f e r  w i l i  b e  a c c e s s i b l e  t o  s t o r e  t h e  d a t a  r e c e i v e d  
f r o m  the  r e l a t i v e l y  i n s i g n i f i c a n t  s o u r c e .  On t h e  otner 
, 
2 0  h a n d ,  i f  t h e  b u f f e r  i s  n e a r l y  f u l 1 , ' t n e  a m p l i t u d e  o f  
t h e  s p a c e - a v a i l a b i l i t y - i n d i c a t i n g  s i g n a l  i s  v e r y  low 
a n d  c o n s e q u e n t l y ,  t h e  a m 2 l i t u d e  o f  t h e  p r o d u c t  s i g n a i  
i s  v e r y  low. A s  a r e s u l x ,  t h e  b u f f e r  i s  n o t  a c c e s s i b l e  
t o  any of t h e  less s i g n i f i c a n t  s o u r c e s ,  u n l e s s  t h e  
2 5 s t o r e d - d a t a - i n d i c a t i n g  s i g n a l  r e l a t e d  t h e r e t o  i s  v e r y  
l o w ,  which  i s  t h e  case o n l y  if v e r y  l i t t i e  da t ;  iron 
t h e  p a r t i c u l a r  s o u r c e  i s  i n  t h e  b u f f e r  1 0 ,  awaiting 
t r a n s m i s s i o n  t o  t h e  u t i l i z a t i o n  u n i t  1 5 .  
t h e  d a t a  h a n d l i n ;  s y s y e n  of t h e  p r a s e n t  sys'cex r c y  
" - bcse  be  n iph l iy , l i r ed  j n  c ~ n j u n c t i o n  with a s 7 t s c r A i e  
exampic ,  Le- t  i - z  b e  ~ s s u r : ~ e d  t;iat d a t a  i s  r e c e i v e d  f-o~, 
5 s o u r c e  S 2  and a d e - c c ~ n i n a t l o n  has t o  b e  made wnethcr 
4 4  w i t h  a s o u r c e - s i g n i f i c a n c e - i n d i c a t i n g  s i g n a l  of a 
a n a l o g  o u t p u t  o f  O/A c o n v e r t e r  62.  I f  t h e  b u f f e r  Ls 
2 0  r e l a t i v e l y  empty ,  and v e r y  l i t t l e  d a t a  f rom S2 i s  i n  
b u f f e r  1 0 ,  t h e  p r o d u c t  s i g n a l  may b e  g r e a t e r  t h a n  rile , 
Y 
a n a l o g  o u t p u t  o f  D/A c o n v e r t e r  62.  C o n s e q u e n t l y ,  a 
Write s i g n a l  w i l l  3e s u p 2 l i e d  by t h e  a n a i o g  c o r -  , ~ t ~ r c 3 t o r  
4 6  t o  t h e  Wr i t e /Read  c o n t r o l  u n i t  2 0  t o  c a u s e  t h e  
2 5 s t o r i n g  o f  t h e  d a t a ,  r e c e i v e d  f rom S 2 , i n  t h e  b u f f e r .  
f u l l ,  s o  t h a t  t h e  a rnp i i t ude  o f  t h e  p r o d u c t  s i ~ n a l  i s  
iess than -ihc stored-ddta-indicating sig~al, or ef -i?.e 
amount of data. f ~ o m  S2 in xhe buffer, which is c;ija5tir?g 
The stored-2a'ca-indicatfnp signal may be greatcr tnan 
5 the product signal, supplied to the arLalog con>asa-cor 
46. In such a case, a Idrite signal would not be  su23iied 
~y the analog comparator 46. Consequently, the da ta  from 
S2 will not be stored in the buffer 10. 
It should be appreciated that under the sane 
6r 
10 conditions of space availability in the buffer  an^ 
assuming the same amount of data in the buffer lO from 
S1 and S 2 ,  while the data from S2 nay be inhibited from 
rhe u t i l i z a t i o n  u rAt  1 5  Ls a t r ~ n s ~ ~ i t . t c ~  wl-lien r e c e i ~ ~ e s  
aa-:a from -the b u f f e r  f o r  r F a n s m i s s i o n  t o  a r ? c e i - ~ c - ,  
5 For exairLple ,  the i i i ven t l c l ?  ncty b e  i n c o r p o r ~ t z i  fr, a 
s p a c e  e x g l o r a t i o n  cor : t i iunlcat ion s y s t e x  t o  conpTess  
d a t a ,  2roduceG by a p i u r a i i ~ y  o f  s o u r c e s ,  s u c h  as 
s e n s o r s ,  b e f o r e  it Is  s u p p l i e d  t o  a t r a n s m i t t e r ,  such 
as u n i t  1 5 ,  f o r  t r a n s m i s s i o n  t o  a  ? round r e c e i v e r .  
1 0  I t  s h o u l d  b e  p c i n t e d  o u t  t h a t  e a c h  s o u r c e  S 
nay  b e  p r o d u c i n g  d a t a  a t  a d i f f e r e n t  r a t e .  Thus ,  iz 
o r d e r  t o  a i n i m i z e  l o s s  o f  d a t a  it nay  b e  des5raL;e  f o r  
t h e  i n p u t  u n i t  2 2  t o  i n t e r r o g a t e  o r  s e n s e  t h e  v a r i o ~ s  
d a t a  l i n e s  f rom t h e  v a r i o u s  s o u r c e s  a t  a s u f f i c i e n t l y  
1 5  h i g h  r a t e ,  s o  t h a t  a l l  the d a t a  f r o n  e a c h  s o u r c e  may b e  
s t o r e d  i n  t h e  b u f f ? r ,  i f  t h e  p a r t i c u l a r  d a t a  har.d;ing 
c r i t e r i a ,  h e r e b e f o r e  e x p l a i n e d  a re  m e ? .  C l e a r l y ,   he 
i n p u t  u n i t  22 may i n c l u d e  s e v e r a l  d i f f e r e n t  c o n n u t a t o r s  
t o  i n t e r r o g a t e  d i f f e r e n t  s o u r c e s  a t  d i f f e r e n t  r a - t e s ,  
20 and  t h e  o u t p u t s  o f  t h e s e  c o n ~ ~ u t a t o r s  may t h e n  3 e  corL3ined  
t o  s e q u e n t i a l l y  s u p p l y  aaTa  f rom t h e  v a r i o u s  s o u r c e s  TO 
t h e  r e g i s t e r  24  and  u n i t  1 6 .  Then ,  as e a c h  d a t a  o r  word 
i s  r e c e i v e d  t h e  d a t a  h a n c l i n g  s y s t e m  30 may d e t e ~ n i ~ e  
w h e t h e r  t n e  d a t a  s h o u l d ,  o r  s h o u l d  n o t ,  b e  s t o r e c  i n  t h e  
2 5 S u f f e r  1 0 .  S i n c e  t h e  i n v e n t i o n  i s  n o t  d i r e c t e d  TO 
co inxu ta t ing  t e c h n i q u e s ,  t o  r e c e i v e  d a t a  f rom d l f 5 e ~ e n - t  
s o u r c e s ,  which  are w e l l  known i n  r h e  a r t ,  t h e  i n p u t  u a l t  
 hat i n  a c c o r d a n c e  w i ~ h  the -Ceac:-lings o f  tne -qrcsent  
i n v e n x i o n  t h e  s t o r a j c  of ciata, r e c e i v e d  f r o z  azvi one 
o f  a p i u r a l i z y  of s o u r c e s ,  i n  a flaLdce s t o r a q e  c a p a c f t y  
5 b u f f e r  d e p n d s  on s e v e r a l  f z c t o r s .  I t  depends or, the 
a v a i i a b i i i t y  o f  s t o r a g e  s 2 a c e  i n  t h e  b u f f e r ,  The 
s i g n i f i c a n c e  o f  t h c  s o u r c e ,  s u p p l y i n g  t h e  data, an<  t h e  
amount o f  d a t a  f r o n  t h e  s o u r c e  which  i s  a l r e a d y  I n   he e 
b u f f e r ,  a w a i t i n g  t o  b e  s u p p l i e d  o r  t r a n s m i t t e d  t o  a 
10  u t i l i z a t i o n  u n i t .  Such a s y s t e m  e n a b l e s  d a t a  f rom any  
s o u r c e  t o  b e  s-kored i n  t L e  b u f f e r  when xhe l a t t e r  i s  
n e a r l y  empty ,  w h i l e  r e s e r v i n g  a v a i l a b l e  b u f f e r  s p z c e  f o r  
d a t a  f rom t h e  noTe s i g n i f i c a n t  s o u r c e s  as t h e  Duffer 
f i l l s  u?. I t  s h o u l d  however  be p o i n t e d  o u t  t h a t  even  
1 5  when t h e  b u f f e r  i s  n e a r l y  f u l l ,  d a t a  f rom a s o u r c e  o f  
low s i g n i f i c a n c e  nay  b e  s t o r e d  i n  t h e  b u f f e r  i f  v e r y  
l i - c t l e  d a t a ,  i f  a n y ,  f r o n  s u c h  a s o u r c e  i s  i n  t h e  b u f f e r .  
T n i s  c a p a b i l i t y  i s  r e a l i z e d  by t h e  p r e s e n t  i n v e n t i o n  
s i n c e  t h e  s t o r i n g  o f  d a t a ,  i n  a c c o r d a n c e  w i t h  t h e  
2 0 t e a c h i n g s  d i s c l o s e d  h e r e i n ,  i s  a f u n c t i o n  n o t  only o f  
t h e  a v a i l a b l e  b u f f e r  s t o r a g e  s p a c e  and  s o u r c e  s i g n i f i c a n c e ,  
b u t  a l s o  o f  t h e  amount o f  d a t a  f rom e a c h  s o u r c e  i n  t h e  
b u f f e r .  
A l tnough  a p a r t i c u l a r  embodiment o f  ?he  
2 5  i n v e n t i o n  h a s  been  d e s c r i b e d  and  i l l u s t r a t e d  h e r e i n ,  
t h e  embodiment and  t h e  d a t a  h a n d l i n g  c r i t e r i a ,  employed 
t h e r e i n ,  h a v e  b e e n  p r e s e n t e d  t o  e x p i a i n  t h e  i n v e n t i o n  
5 d e s c r i b e d  i n  c o n ~ e c t i o n  w i r h  a n  a n a l o g  ernsodir.cx+c, ir 
s h o u l d  b e  a2, r l ~ a r ~ n t  t -c;~e t e a c h i n g s  a r e  equz lLy 
i n g l e c e n t a b l e  with d x a l  c i r c u i t s .  Thus ,  t k e  azaiog 
e a b o d i n e n t  s h o u l d  b e  g a r d e d  a s  a n  e x a n p i e  u sed  T G  
d e s c r i b e  t h e  i n v e n t i  r a t h e r  t h a n  t o  l i a i t  i t .  Fiiso 
10  h e r e b e f o r e  t h e  s o u r c  i g n i f i c a n c e - i n d i c a t i n g  s r ~ ~ a l s ,  
p r o v i d e d  by t h e  p o t e  a 1  a c r o s s  r e s i s t o r  4 0  r e p r e s e n t  
h a r d w i r e d  o r  f i x e d  s a l s .  C l e a r l y ,  if d e s i p e d  the 
i n v e n t i o n  may i n c i u d  ic?, c o u l d  d y n a p , i c a i l y  
cnange  t h e  r e l a t i v e  s i g n i f i c a n c e  o f  the 
1 5  "-.. : v a r i o u s  s o u r c e ,  d u r i  t e rn ' s  pe r fo rmance .  i,,,s 
i s  p a r t i c u l a r l y  adva  f d u r i n g  a c t u a l  o ? e r a t i o x  
a n  o t h e r w i s e  i n s i g n i f  a n t  s o u r c e  becomes v e r y  i z 2 o r t a n t .  
The s y s t e m  may f u r t h e  b e  m o d i f i e d  s o  t h a t  t h e  u t l l i z a ~ l o n  
u n i t  1 5  p r o d u c e s  t h e  ad  s i ~ n a l  o n l y  when a word is 
2 0  r e a d  o u t  fror. t h e  b u f f e r  and  u n i t  1 5  d e c i d e s  n o t  t o  
211 ;;rhic;-i data i.rhici-~ i s  o r  a<;:; be rcceivccl ~ T G T ~  .; 
- - piur i i i i - i iy  o f  s o u r c e s  Y C ~ L ~ ~ C S  S ? e C l ? , i  h ~ ~ n r ~ i i n o ,  
Tor  exzzL?le, it Kay : I ?  e ~ ~ p l o y e d  i n  a t i r . e - s h d r l z c  
5 c o n p u t e r  s y s t e m  i n  whici-~ r e q u e s t s  f o r  comau tc r  o > c r a r i o n s  
a r e  r e c e i v e d  f rom seve ra l .  coinputer  u s e r s  o r  t e r n i n a i s  
and  t h e  compu te r  s y s t e m  rnus-t d e f i n e  a n  o r d e r  i n  :,jhLckA 
t h e s e  r e q u e s t s  a r e  t o  b e  performed. L i k e w i s e ,  t h e  
i n v e n t i o n  may b e  i n c o r p o r a t e a  i n  a b a k i n g  c o m ? ~ ~ i n ?  
1 0  s y s t e m  i r ,  which  t h e  "ctaai s t o r a g e  c a p a c i t y  o f  -t:ie btl&q er 
l i l  may be a n a l o g i z e d  -to t i l e  t o t a l  bank capital arid -ishe 

,A+ 2 .  A systcn as ~ ~ e c i t e i  In Claim 1 b?r,~rb:i:~ 
. . 
2 s a i d  a n a l y s i s  means l ~ c l u c ~ c  first means f ~ r  ?rov;crr .c 
3 a f i r s t  s i p a i  i n d i c a t i v e  of t h e  a v a i l a 3 i i l t y  of 
" " .  
4 s t o r s g e  s p a c e  i n  saia ~ j c i f e r ,  s econd  means f o r  ? r o v : c l n ~  
5 a s e c o n i  s i g n a l  i n i i c a r i v e  o f  t h e  s i i : n i f i c a n c e  of t ~ ~ e  
6 p z r t i c u l a r  s o u r c e ,  p r o v i c i n e  ~ 1 1 2  u a ~ a ,  w i t h  P ~ S ? C C " C  z o  
7 tne o t n e r  s o u r c e s ,  tnlrd n e a n s  ToF p r o v i d i n g  2 third 
7 
A 3 .  in a cat, co~r,r.~nlcation s y s ~ e ~  G S  T A , ~  
2 --...-. L Y ~ L  i n c i u u i n g  xean; for ;~eceLvLnq da. ta  f rom x A > r  occ 
3 of a 9lurality of sources, a b u i f e r  of a prcce rz~ i ' i nea  
:t zaxinur,~ storage ca;?aci~y %or -ce;nporarily storic- ~ L T C  
5 from r h c  sou2ces and rr,cazs for ~~ansnitting ciad-- - u. 
6 stored In said buffer t o  a receiver, tke inprovcr.en-: 
7 comprising: 
6 first neans for sroviding a first sig~:zi  
9 indicative of the available storage ca?acity of sal2  
;G buffer ; 
ii second xeans f o r  providing a seconc si~nal 
1 2  representing the dcgree  of significance of any one 

'-j / 2 :, : 
a .  
< 
A 6. !i dsta hancliny s y s t c n  coTtpris;~~c: 
'> r -  xr2st  means f o ~  ~eceivlng ds-ta fron hny 
, 4  b u f f e r  xcans hzvinz G f i n i - c e  daza storlr,? 
5 capaci-cp, said b u f f e r  means including a pluraii~y of 
6 cells each auapted to store dara s 1 i p 2 l i e d  theretc; 
7 data utlllzauion rteans coupled to s a i i  
8 buffer means and adapzed to supply a Read sipnal 
9 thereto to cause s a i d  Suf:er 1-i-,earis t o  ~ e a d  o ~ r  fron 
- .  10 saio data utilization neans daru stored in one o; ~ t s  
11 cells; znd 
12 data 5,andlLn~ r.cans coupled to said buffer 
15 mems f o r  controilin,q the storing of data, received. 
2 " .  6 wile2ein ssia cici"L-a '::~ilti;l;-~y, mczins incluuc: a :sl; 
2 
d counter 101- providlnq a count represe~tinn the i -~ ,n~? r  
~4 of cells 212 such b u f f c r  :..earis which are availa,~;e for 
5 storing d a t a ,  and a s e 2 ~ r a t c  cotincer for each s o ~ ; r c e ,  
6 tile count in said se;)c~a.'cc coun-tcr indicatin~ she 
'I axoufit of data froz rile source wnlch is iz said b u f "  , er 
A 9 . Yne ne-ci;oa of ii;inciiir:q c?,,-ta, r e c ~ i - ~ ~ c - .  
0 
*L 
- -  f rom a p iu ra l i - : y  oT sodrccs ,  f o r  sJcoraue i r :  a , , . A - ~  :r 
?. 
5 fro2 t r h i c i ~  datu i s  ~ e a d  c u t  a t  a r a t e  inae>encez-- ck  
I i 
A- ~ n e  r a t e  a T  which  d s ~ a  is r e c e i v e d ,  t h e  s t e p s  co,?y':sin<: . . 
5 g e n e r a t i n g  a f i r s t  s i y n a l  which i s  a f~zc . : i on  
6 of the a v L l i i a b i l i u y  of space i n  t h e  b u f f e r  f o r  s t o r i r L c  
7 d a t a  t h e r e i n  ; 
8 C3 r e n e r a t i n g  a s e c o n d  s i g a a 1 ,  whea d a t s  is 
9 r e c e i v e d  f r o n  one  o f  s a i d  s o u r c e s ,  whLch i s  a func'cLon 
1 0  o f  z h e  r e l a t i v e  d e g r e e  o f  s i g n i f i c a n c e  of  s a i d  one  of 
li s a i d  s o u r c e s  ; 
1 2  g e n e r a t i n g  a t h i r d  s i g n a l ,  when d a t a  i s  r e c e i v e d  
1 3  f rom s a i d  one  o f  s a i d  s o ~ r c e s ,  which i s  a f u n ' c t i o n  o f  t h e  
1 4  amount o f  d a t a  f rom s a i d  o n e  o f  s a i d  s o u r c e s  which  i s  i n  
1 5  s a i d  b u f f e r ;  and  
1 6  c o n t r o l l i n g  the s t o r i n g  of d a ~ a  f rom saia one  
17 of s a i ~  s o u r c e s  i n  s a i d  b u f f e r  as a f u n c t i o n  o f  t F , e  
1 8  r e l a t i o n s h i p  be tween  s a i d  f i r s t  and s e c o n d  s i g n a l s  znc 
19 s a i d  t h i r d  s i g n a l .  
A 1 0 .  The method as r e c i t e d  i n  C l a i m  9 whereln 
2 - * - .  s a i d  c o n t r o l l i n g  ste? i n c l u d e s  t h e  s t e p s  o f  mu,t;p,y:ng 

